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confirmed by long-term observation. The depth at BV 12 was assumed by inspection of bored 
core, because BV 12 had been constructed recently and the depth ad not yet been confirmed by 
means of measurement. Structure of model is shown in Fig. 19. The upper and lower ends 
were extended in order to avoid disturbing behavior of the landslide. The lower and bottom 
ends were fixed and the upper end was left free. Both shapes of slip surface and ground water 
table were assumed for the slope upper than BV 12. Results of slope between BV 9 and BV 
12 will be discussed. 
  In the analysis, buoyant and seepage forces due to ground water were represented as external 
nodal force. Simulation was performed as follows; 
  1) Applying ravity force using wet total unit weight 
  2) Applying nodal forces representing buoyant and seepage forces induced by initial ground 
water table 
  3) Applying nodal forces representing buoyant and seepage forces induced by  ground water 
table at 15 hours by six steps with constant increment 
  Here, 15 hours was considered as limitof static analysis. It will be stated with residual 
forces. Variations in shear displacement along the slip surface (joint elements) and internal 
stress during 3) are discussed inthis thesis.
3.2.3. Parameters
  Parameters for isoparametric elements  
  Except for the slip surface, four-noded 2-D isoparametric elements were used. The 
constitutive law was elasto-plastic, but yielding condition (Table 2) was not achieved. 
Therefore, all elements remained in elastic domain. Vermeer (1990) analyzed the biaxial test as 
a slip of elastic mass on a slip surface. The motion of elastic sliding mass on the slip surface 
was also reproduced in this analysis. Assumed ground structure is shown in Fig. 20 and table 
2. 
  Elastic constants were assumed by boring data in Fig. 9 and seismic survey (Maeda and 
Shima, 1982). Young's modulus (E) for sliding mass is obtained using standard penetration 
tests performed in BV 8. The soil divided in three layers as N < 10, = 20 and > 50. Empirical 
relationship of E = 28 N was used (material 1, 2 and 3). Shear stiffness is calculated from E 
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